(l2)tt»ta*ftl|&l=»"3l*T»HSftfcHIRHilB 



m^mmm 
(43) mffitemm 

2005 *f 10 R 13 B (13.10.2005) 










PCT 



(10) 



WO 2005/095998 Al 



(5D mmmtttm 1 : 

(21) HfgtbMS-^: 

(22) HfgfcbJSIB: 



(25) fflfgfflilOWiS: 



(26) mn^momm-. 



G01P 21/00, 15/00 
PCT/JP2005/006840 
2005 ^3 £31 B (31.03.2005) 

B* ss 



TECHNOLOGY) [JP/JP]; T 1008921 MsHB^f ffl E 
B^I-TI 3f 1 Tokyo (JP). 



HP 



B ^6 



QP 



(30) llSfcjf T"*-£: 

WJK2004-102736 2004 ^3^310 (31.03.2004) JP 

(7i) amx(^m^m<±x(Dm^miz-Di^x): ail 

ff iRSS A* «atBJ8^WSSBf (NATIONAL INSTI- 
TUTE OF ADVANCED INDUSTRIAL SCIENCE AND 



(72) 3BIK%; &&zf 

(75) mBM^/thMX^miZ^l^XCD^): *SBa ^(UMEDA, 
Akira) [JP/JP]; T 3058563 ^tSUo < firtTtfelll 1 — 

Ibaraki (JP). 

(74) itlA: # ft— (TANI, Yoshikazu); T 1070052 
TiE^JK 2 T § 6 - 2 O Tokyo (JP). 

(81) ftSBU»iSa>£^Ry. ±T(D««©HrtfilBl3W 

RTffi;: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 



< 

0\ 

OS 

0\ 



IT) 



O 



(54) Title: METHOD OF MEASURING LATERAL SENSITIVITY OF SENSOR FOR DETECTING ACCELERATION, AND 
ACCELERATION MEASURING METHOD 

(54) iB oil cd« ft: m&m^mmir^^^v-ommm^tm^^yj^^mu^mtmyjm 



(57) Abstract: Lateral sensitivity in 
a sensitivity matrix of an acceleration 
sensor is obtained by a single-axis 
vibration table. A cubic block (6) 
on which an acceleration sensor (5) 
is installed such that the direction of 
X-axis, defined on a table (12) on the 
upper part of a single-axis vibration 
table (11) relative to the acceleration 
sensor (5), coincides with the direction 
of vibration of the table (12) of the 
vibration table is fixed, and the table 
(12) is vibrated in this state to measure 
acceleration. In the same way as the 
measurement of main-axis sensitivity, 
lateral sensitivity S zx relative to X-axis 
is obtained based on the measurement 
result from the acceleration sensor 
(5) and on the measurement result 
of a measuring device independently 
measuring the motion of a surface of the 
table (12). The cubic block on which the 
acceleration sensor (5) is installed such 
that the direction of Y-axis, similarly 
defined on the on the table (12) relative 
to the acceleration sensor (5), coincides 
with the direction of vibration of the 
table (12) is fixed, and lateral sensitivity 
S zy relative to Y-axis is obtained. 




A. .. LASER BEAM 

B. .. DIRECTION Z 



WO 2005/095998 Al 11 III II II 111 III 11 II I II III 111 111 11 III 



llllll llllllllllll 



LT, LU, LV, MA, MI), MG, MK, MN, MW, MX, MZ, NA, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, 
US, UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) m^m(m^(Dtj:i^m i J s ±x<Dmm<Dfe®um 

^RTt^j: ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, 
SD, SL, SZ, TZ, UG, ZM, ZW), J.-7V7 (AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM), 3 — P V i\ (AT, BE, 
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 



IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 

— m^m^m^m 



WO 2005/095998 



1 



PCT/JP2005/006840 



, limits HH^^mii 



10 'it$M^ Afa(DMmizi$-rz>)fc&(Dmmi, mnmmiz&^T, 



15 1z > 1± £ ii? km § i§ #r & £ (Otti©t&fftt§) 



25 



bTV^ 0 SIM^T^ ISO16063-11, IS05347 parti tfB^^tlT 

♦ 

V^^r^T^^o !32teU IS05347 Partll ^fB^ £ V> £;$t^jt & fHl! 



WO 2005/095998 



PCT/JP2005/006840 



2 



1 &MmMm%:^fkTZ>—$km.mi$ 2 (D^~-7*)V 2 a (ZL<D^—y*)V 2 a 
5 Dttttfc^ — y;V©?Slft£l/ — If^^fh (^0^) Tll'JSb, V~ if^f# 

10 its^To 



mi c \zm~mm±, m 1 B^mx^t^E-^nt^^y^vjLy h^#^jd 

bi i D^-r^&rau 0 1 a iz^^nx^&jjmzMmisfcMijnmmtfi 
ttim<vtomm^>*)-<D--&%ziEfexfcz> 0 2 5 teM^tamj^^-rs 

— tfijig«j-£T& D> Rt^^©^"^;l-2 5 a «*#2 5 b lzMhxm^<D 



WO 2005/095998 



PCT/JP2005/006840 



v — V 



)V2 5 ate, ^©M®^^#HIilf^^^^$nTV^ 0 ^-:/;^2 5 a 
2 5 aOM^©^#HFJIf^fC7jc3pfc^lt$n^ 0 r—7)V2 5 a^lUfe 

n m & ± > it t & IE m & <D m in m m ± > & m m ic l t ig s& ^ s ^ 



W _t bx IK 



0 2fc:^T IS05347-1 1 : 1993 Methods for the calibration of 
vibration and shock pick-ups - Part 11: Testing of transverse vibration 
sensi tivi ty \zB^(D^m&<D7$<#)frfc.&MmT & <> 



WO 2005/095998 PCT/JP2005/006840 

4 

^S. &T-Z>\Z, IS05347-1 1 : 1993 Methods for the calibration of 
vibration and shock pick-ups - Part 11 : Testing of transverse vibration 
sensitivity flO&Slrt? * — & <Dffi$kfc. 1 t@JT&<g> 0 

5 ^momm 

&©te;,ISO2041 Vibration and shock terminology fcfBjzB $ tlT V^S ck O 

$> & <d \zm v x , m i izmT^m^fejjfa<Dmm&mwftBi]nmm±>y- 
20 ?i§ sl £ *t >i<i £ ^ t tu jEis^mM&mmmz^t® 

& E Z. 6 CDK^T? fc*& Vi, £ ti5 V* T V> § o 

JO £t! ffHS ISO2041 vibration and shock - vocabulary ^kE^^ cfc 5 Id, 



WO 2005/095998 



PCT/JP2005/006840 



15 



20 



iraisjg tuiTfeiibfc^^ wp£ LT©;taJ8£&^fefcH*rs•fe>*i^- 



C3 



J; o X 



2JPjt^£EPiPb, MfBMPfc<fcoT#£>n;fcMf3ir>1^©m#{ji£, to 
IB PP in R# \z m BB > +f- £> 2£ 3£ V Tc it SO ^ m \z J; o T fh SO L T # £> fri £ 



-2) o 



h% i ^<t^^ffi-r§-k>-tf-^ttriB 



# «k o T 



iPjS^EPiPb, 



Su is ep im tioT# e. n7t tfftB-k >it © m ^ £ > msa ep#pei# t tutB-k > 



^©A#;&Pj$Jg£^^-r §^FI© 3 



%m<Dmmm%, mm 



© 



p 



T^c<koTjg«jflPi§Jg£PPiPL<, tuf3PPiP(c:J;oT#e>nfetfilB-lr 



WO 2005/095998 



PCT/JP2005/006840 



6 



>w m tim t , mmmnm \z mm± >y-& s m± v rc mmmm \z & ^ x 
th^ii b t % e> n rc mm ± > ^<d a ti m&m © m-mm t \z^-^ ^ x , mm 
±>^(Dmm^ b u v ^xog*®- -ox$> ^mmm^mw-r ^>^mx 
•ox, mmwtMt&mBvx, mn^^y^-^^x^mmm^^m-r^^m^ 

I B ir > it £> a Yz: b if- SO S S £ «fc o T it $!) L T # 6> ft Tc fu* ff B ir > it ^ © 
A*iP^]g©iHIHiI£f;:X^T, ffflBir>+h©^^v h U y ^X©^3pi 

mm<Dm&m(Djj\ti} t^tfcttiT, tuiBEPip^fr-f § ^ 



WO 2005/095998 



PCT/JP2005/006840 



7 

Z. t ri^§§ 0 

mi IB -fe > it U , ^M-fe>it©^r — HufB-fe>^-OIU^ 
§ 21 1 tt§ d t&iB^fc&fc^T, M IB fHBI g S fc* , tufB-fc 

>if©MiEHBIf®©— MHffc l^— If £il#tT& V— if^F^ff-^fr d 1 1 

tuSBir>if«, Sit >it(0^r — z/>&&, tfffB-fe >if ©mfe 
©^lRl<hb> Jn -fe > © £ B "T 5 ffi # # ^£X$fiiA#MJ^f n\zM 

t it, x«i3&«2i5:*«Mjijg»i)niSftsifta*rs«k3 \zmmznx^z> t 



WO 2005/095998 



PCT/JP2005/006840 



8 

3^-5 <H £i -2> 0 

io It h U v Z\ h\z £oT, #ni!lt©^m**J^£|Bl-k$it § £ 

20 T^^^e,, %mwizmm(Dm&&mTmmfe*? hv y ? x\zf£t>u\tf£ 

<5 o 



WO 2005/095998 



PCT/JP2005/006840 



m m. ir > it <d m m % & jt t & & m \z m & e> & v > 



^ » § ^ in m m ffi m 5i j n 3t s © m m k sl & •? m m % n m % & t v o a 



P3 



OfcfiJ^fftsoT, fh89*f-&©StK:8i<fl%fc>5 



(5. 



(1) 



WO 2005/095998 



PCT/JP2005/006840 



10 



PI 



^xy $xz 



\ 



(2) 



(2)^*vfe, m^is^, m i (Dm$ x iti 2 © w « y wi «h lt^§„ 

10 lCDW^Hbx, i K lt xiA*l:ft§x|ltilA©|J^W©T, 



15 



20 



<5 o 



2 © 



a * ic *r -r s y m m tj © m& & 





$xy 




Syx 


Syy 


Syz 




$zy 





2 © 



(3) 
«YS4i: 



3 ©$[&« Z 



WO 2005/095998 



PCT/JP2005/006840 



11 



2 ©mi 



IT, 5^ iS > X 



A^fc^TTS Y 



5 m^©fij-a-^s v r©"e^i®^T^§©^Mbx, 5>iy SYttx*iiMt§Y 

§It0T«lST^§. il 3 © #01 IH L T , 5„«XttA*iC*fr^ Z$fi 

^^gt©TWT$§0i:tuT, ^ ^zwA^ic^fr^ z#m^© 

( in ?i m -fe > it a* es W © & ) 



15 



20 











^ yx 


Syy 


S yz 


s yp 




S z y 


Szz 


$zp 




S py 


Spz 


Spp j 



(4)^Ttt, mid 

4 ©$fitefc p 



m i ©urn x 



(4) 

m 2 ©ittY 



3 ©Iftte Z 



t§ X^m^©f'J^^^T©T\ iiilt^SOI^fbT, Yttl 



wm*©f!j'&^s-r©T^^jtT^§©^^bT, «Y$SA^icM-r^ 

Yfftm#©§ll^£^T©T^<fflJiiJg, s, 2 te ZiA*(CMt§ YfitB^f©S(l 

^^STCTIIS, s w ttp|Ai)(:ft§ Y$ftm^?©f!j-&^^t"©T 



WO 2005/095998 



PCT/JP2005/006840 



12 



n p # a \z & z m m t> (D t ij-a- ^m-roism^mx $> 



4 



h;i^P H l©^£ 5^%tt§i:, h U 





$xy 




$xp 






S yy 


Syz 


Syp 


S yq 




S zy 


$zz 


$zp 


S zq 


S px 


Spy 


Spz 


Spp 


S pq 


^ S qx 


S qy 


Sqz 


S qp 


s qq j 



(5) 



4 <Z)$ftte: p 



2 CD 



\±Y 
1 CD M\\ 



3 comu z 



|g 1 X 



T, s^te, Y 



WO 2005/095998 



PCT/JP2005/006840 



13 



10 



. sJJY«lA*i:M§ q$ftm*©f(I-&^^i-©T! ! «^S, s^teZ 

qz 



- - w. A ^ 



15 0TiiigT^§ o 

( £ n m m ir > •**- tn # © $ ^ ) 



20 





$xy 




$xp 


$xq 


Sxr" 




Syy 


Syz 


s yp 


S yq 


Syr 


$zx 




$zz 


$zp 


$zq 


S Z r 


Spx 


Spy 


Spz 


Spp 


S pq 


Spr 


Sqx 


c 


S qz 


S qp 


S qq 














S qr 






$rz 


$rp 


s rq 


S rr J 



(6) 



2 (DmtY 



3 (Dmn z 



4 GDlftJS p 



5 0D|fi«q 



6 ritbt^§ 



WO 2005/095998 



PCT/JP2005/006840 



14 



ZZ 



Y«lAAt^tSZttaiAoS!l^^t©TSSST»50lC^LT, 

zp 



Ttl^STcfe^o II 4 © fill P b T\ s^teXff&A^fc^f-r^ P#m^J©fiJ 



p ib lii # © f * St © Jii Jt , s pr fc£ r M A * fc*f"r § p «l ffl # (DUG 



s^te r iAAWSqijli 



WO 2005/095998 PCT/JP2005/006840 

15 

^-ttlfc&^T, MMfoftU, x, y, z, p, q, r ^fft^lpJcD^itilDjiSfe 

b< tediums© a ^RoaJAiB^^&cffiAM-^&fflViT** £> 











$xz y 










S yx 


Syy 






"iy (0 








S zy 









(7) 



WO 2005/095998 PCT/JP2005/006840 

16 

M^CDtctblz, mm^ b U v 2? ^(DMMl&frffT^X 1 D , fit 

5 T, ill £ §f I bit Y h ij y ^ Xlltt ^. § t , &t>m^£ VXO 

J^l = 2 s 

V3r 
1 + 2e 

(8) 

10 , 3 6 XCDfMinKfgKifcS. 

tft # m ± m ft x & # , $t &s s © i b £ m # ^ & ^ ^ & t ^ ay v rc m m & 
j\s tvx (Dumm&mwiT z> ££^pjiigfc&&o 

^XU, IEIH9:thj&« Wilted*- ttfi, gKr*ffc^£&te 

(*M4#fmvss2oi Mtffiats^a^tftfe^soassiM) 

, A#H1&^# ISO804^ 2631-1, 2631-2, 2631-3, 2631-4, 2631-5 & 



r 



WO 2005/095998 PCT/JP2005/006840 

17 

fro 

(10) A#:©^Kj*®^0Jfi^^ £t5< Af^HRSIfr^E — ^ — mWKDm 

(12) m^mmmm&&z\f£^f£mm*—u>/^vx>(DmMBk£&}x 

lZf£& B 



mmom^mm 

m 2 te, IS05347 Partll lZ$^m £ tlT V>£ ^iMT & BIT & § 0 



WO 2005/095998 



PCT/JP2005/006840 



18 



*fT S — m Ua 3$ -fe > it © HI (D m Wk % * T 0 £ . 



9 



1 & ffi B§ -f b b T ^ f 0 T? » § o 



io suit n^fayu v ^^0—mMmm^z>^'(Dm d e. £ 
-te © § tar ngfb b T**r s t * s = 



Ell 3fct tL^SW^fU v ^^(D^m^M^m±>^(DM^itn(Dm<D 



15 



20 



gi 6te, irass^ fefcffi©— ^j^i^ggf 



B2 0tt, — 



25 titS?) 



WO 2005/095998 



PCT/JP2005/006840 



19 



fc ffi (D n u & m t»§ it v x ^ -r m x & § « 



15 



9! £ HIST § s5 © * & <D mm 
0 4 Cte3fEI<£> — #Ja5S^ir >it 5 SMtlTOi^Dy^ 6 



0 4 D«^S{*ia7$^tf- (>>wnt&tB, fcin*ft«!je«lte£#tr*>©fe 



04Eii B4A-H4 d (Dijum^y-y-izM-t & Atj-hnmm&fem't 

20 1 0 &mn^\%lzfrBlsfrWm%^T>b(D'(:&Z>o 

i jiBcp— mijum&±>^-(pm^ (H4A) 

^ 6 MtfeDjA^H^T-S z. t\z iol, — IMP?SS-fe>it 5 «3£^ 

25 #7'Dy^6f:$D#^^n§o 3i^#:^D y ^ 6 + # & #f ^ cfe «k 



WO 2005/095998 



PCT/JP2005/006840 



20 

m^m<D^muz.n^mMvr^iL^^tiy & 6 com d hww 6 a ^ 

ddT> — lttM«ir>1f 5 ©ffi^ftii («Jgttl) ir©ffi*#t:S3c 

t§ 2 -ocomtAti-hnmm ^^m-t^^mcom-m^comm^i (x, y, z 

t)^X$fti:^»f § d £§D(Dtffl£> ZWtit^b, iL^^^n 

10 (DtfxD tttfM 6 a 43£^ft!2©ffi 6 b £ti:35t"&ffi©® 6 c 

J;^T, — ttJn^S*fe>^ 5 \Z.3QtfZ>Mi&Vfr IS05347Partll CDJc^&tlt 

bfdbt, f^^-r§J;5fc, Iltll (07) Or-^H 2®± 
VL^^yn v $ 6 ©Mttfr® 6 a <hH*f#J©®^?XD#^ia^t"§ 
— MP7SJg-fe>+>- 5 CO^mm^ (Zi) iIl#07-^H2© 



20 KjcD^IrI^— tt§ 0 Ift^t, A*JnjSJ^^^«t-§^r H 1©Jffi1gm© 



2@±K\ AL^#^n y # 6 COmcom 6 b £l£ D ttfr S — WflR 



WO 2005/095998 PCT/JP2005/006840 

21 

a. iiigoti 

1 1 (D±ffl<D^—y*)l 1 2 _h^— $ftJPjSS"fe>it 5 ^^D#ttfeiL^#:y 

©®$^-y;n 2 fcH^bfeo u^^oT> r©^n-e«> A^in^s 
-$Aip^Sir>-y-5^e>©sij^^^^^Tm^ff-^^, y;n 2© 



WO 2005/095998 PCT/JP2005/006840 

22 

A * #P ® m & a k &xp(jcot) T S b , — #iD3Sitir >+f- 5 © £B * ft £ 
S*z(a>) — ^-"VT— 7 (9) 

^^^§^-n<h|p|#-r^ d> duTfciz) teA^ipM^ 

©m#fft©^ft£Jcg£LT& D £T«Z#h ^OSstl^ (dZlTffetz 



WO 2005/095998 



PCT/JP2005/006840 



23 



10 



20 



5 \ZMVTMmVftX$h(Dj$\p\&. 



^££•5 Iz, 



6 b ^m^oit^mMvrz 



£ 0 ^#^S©tfSiJi:|SI#fc It, 



Mj^-fe >1f 5 & 6 ©ill 



z3 



(1 0) 



#11 co-T-— 1 2 \Zs — 



■&<D^—y*)i 120 



15 ^ 6 ©]&Dttfr®6 c SrSlDtttf 



© st ?! & in t k: m ~3 V > T , 



A * ifP Mm & a iy exp(jcvt) T^V,tmm±>y- 5 (DW,tjmn%a oz exp(jcot) 



Sty O) = 



(1 1) 



WO 2005/095998 



PCT/JP2005/006840 



24 



K z& x V (jcot) = {s 2X S 2Z ) 



( exp(;o>/) 
fl fe exp(; cyO 



\ 



V 



/ 



(1 2) 



# CD ^ — y ; 1/ ® % & ffl © 3t ^ #: 



y # Srix D #tt@^bT#lL^#:^n y M o •£ > it § $c D ttfr 

itzrt^, sfe«#-fe>it|p|B#fc?ftij^^^-r^^^feT ! ^^o ms© 

2Mcd— lftj)njajgir>itcD^^- (H4B) 



2 M©— ffiJPjlg-fe >it 5 , 7 £VE^#::/n y^7 6 ©Sfc D ttWffi 6 a £ 



6 CDM#tf® 6 b <hl£35LT^§ 
T«tuaibfellI4 A i In) II T D , 



^t, — lftSn3$JSir>it 5 fc^^ 



^Jg$*^lRj^X|fii:^«b, ilCOX|ft<hlS35T§ 2 «n? & 5 Y ib 43 ck Z 
itit^ ^C0X|fiiiS3^b, ±Lj3fey*U y % 6 CDSX &3 #tf® 6 c ilt35 



WO 2005/095998 



PCT/JP2005/006840 



25 



15 



Jn^ss-fe > if 5 © mm s^w) t mmm s a (a>) & £ # <» £ & * * § 



^11 <£><x— 7)V1 2®Jh(C, M^Dy ^ 6 



(Xtt) tJB»#©-5 i — 7)V 1 2 <£>^»</D — ifc £ -fr 4« m 

55 § d tdiTf 5o 



if; 



a ox exp(;a?Q 
«« exp(j«0 



(1 3) 



#11 <D<T — y*)]/ 1 2 ®±&C, iJft^Oy ^7 6 



w-® 6 c £hxd#w-h^lt, — mmm^-ty-^ i coYm^m 



&<Dt—7)V 12^ 



20 T, — WSPjS^iz:>1f 7 <Dmmms xy (a>)&Mtb& 21 t^Tt§ 0 

v h u v ^xmm\z^vf^>imm±>D-7 omms (<*>) 



WO 2005/095998 



PCT/JP2005/006840 



26 



(1 4) 



#11 (Dt—^JV 1 2®±fc, i^^Dy # 6 ©Mtt 



ip}gj^-fe>-y- 7 ©z^i 



i^OD^r — t^Jl/ 12© 



A * in 3 £ a fe exp(;a>0 Jnj£^-fe>l3- 7 
r. ^ \ exp( jew?) 

^z(^)= - ' (15) 

(16) ^jj&SrTS (£H^ffi#, *rH#*A#). 



^« exp(;"fi>0 



zy 



zz 



a i y expQ'cot) 
[a h exp(j«0 J 



(1 6) 



£A±.&&t®%> 7 h 'J (1 6 ) 5£<D<£ 5 



15 



WO 2005/095998 



PCT/JP2005/006840 



27 



En 



ummm 5 



#p»p 



It 7 ^D#(tfe7n«; 

S£MJSfh7 ©ffiTMf 



'JCZ 



JP^ISlt 5 

iP*gbT> 



tin 



tiP3S^fi- 7 ©£B:£Hw 



JP3Mif 5 

mmvx. 



JjpiSiPj 



it 7 ^^^#^fe^n y$±\1f?t, xmjjft]iz(D& 



#R3SS@t 5 
iPjgbT, 



It 7 ^mO#^7t^P^ 

mttoT&mm 5 ©m^g 



zz 



liWmU Wf 5 

tumvx. 



tin Ir 
ipjgip* 



tipjtsff 5 <Dmjjm j %&itmvx$:t&& 0 



© 



#P3SS^>1t5, 7, 8 ^3i7j-f*^n v 9 6 6 



^ 6 (DM V ttfr® 6 b i:it35bT^ D , 2JP S -fc > It 8 ©^JgiJg 



iP^JSir>it 5 &£t£7 ^T^fuM! b7c0 4 B £ 

M^ir >it 8 © m^ifiT ab § ^mmm^f rsj& Ym t m 

X$E&£L> £ Y $fi| <h It 3£ L , 5i7j#:^P y Z 6 6 a tU 



iPS^-fe>it 5 33 J; ££7 ©X, Y, Z $i t 



-y;H 2 ©«»j©77fRi t©M#^±iz!!©f!l tmmx& JiMi©aD^ 



WO 2005/095998 



PCT/JP2005/006840 



28 



20 



#11 <D<r — 7)V 1 2 m±\z, SM^ny £ 6 <D M D # 



WW 6 c tKMl©M^®D#^0£bT, — MR?gft-k>+)- 8 ©^Jiift 

(Yi) tsKn^©-^— i 2 (DMm(Djj\t>]&-~ ^cz^fcwtm^, m 

A * iTP & ft * a iy exp(/a>f) T? g b , — Hb M M ft ± > U* 8 © Hi {= -if £ 
10 fl^exp(M)^St^t§t, — fMP3tft-fe>+h 8 ©^IMft^^)^ i^T 



S yy (co) = 



« ov exp(;'ft?0 



(1 7) 



a z> exp(;'ft?0 

}jpjSft-fe>+f- 8 cox 



#^16 b £S2#ffi©lS£Bt?>#W-0}£bT, - 



A # 5P 31 ft £ a fa expO'oO 2JPjSft-fc>t}-8©m#{f-*t£ 



a o V exp(jo)t) 



_ oy 



(1 8) 



a u exp(jcot) 



tt® 6 a £S^#J©®£TxDtttf @^LT, -*$MP31ftiz>+J-8 ©Zffti: 



WO 2005/095998 



PCT/JP2005/006840 



29 



— y")V 12© 

;n 2 * 



^ exp(;a>0 



(1 9) 



a iz exp(jcot) 

20) (£22a*m#> ftm&xii). 



(V 

ox 


QXp(jC0t)\ 


/ 


V 

r oz 


cxp(ja)t) 




V 

\ oy 


oxp(jcot) J 


\ 



» s 

xx xy 



S \ 

xz 



c c c 

zx zy zz 



yy 



yz 



(2 0) 



a iy exp(jcot) 
(a iz exp(ja)t)j 



WO 2005/095998 



PCT/JP2005/006840 



30 









tiummWrS, MMMWr7 £Mmm9Y 8 & JR. Qttvjrfr^u X 


$xy 


%mmwr5, mmmm7 hmmm9Y8 &mvtttffry~uy y 




mjjinuzo&tiuMLT, ijuMbnmm. ^MMmsY7 commit -^-^^^lx 




£#p®sst 8 &mx)ittftz.y*uy x 
$S^fRjfccD^j]nSbT> 2jp»p3tJ^£tfP^jgfh 8 cdeb^h ^^tt^bt 


Syy 


SPiSjSSfs, in^SSt7 ^in^iSit 8 ^5iD#^fe^n^^^#:^, y 




#P3SSth7 iiP^SIt8 §KD#^fc7'D7^tft^> Z 
fft^lRHCCD^SPilLT, JP»P3tJ^ £ilP3§Jt8f 8 (DtiiAi^^JtKlT 




£P?£j^if-5, iPSSfl-7 &MVtttffry°Uy t7i£rfa&, X 

H^fnjfccD^jjpJibT, ;!jp»p?1j5 tinmmsf 5 commit ^^];tKbT 

^ MO) <E> o 


$zy 


iPSJSSt5, JPiS^ff 7 iJP^^tf 8 £Ij3lD D y y±W&, Y 
W^lRjtCD^iPjgbT, lMm.MMm, £iP3Sj^ft 5 ©ffi^fl^S^^LT 




JP5S^ff5, iP3S^m-7 £2lP3$JSBf 8 &mr>itttfc?Uy Z 

ift^injfcco^ipigbT, ip^ipjS^iiPTSi^fh 5 (D&timn&tk$tvx 



5 D) 

iP^US-fe > 12" cd :H -co- CD ct 5 fc^ m&lz— $fiiJPjSSir>i^©#tt^ii^T^- 



WO 2005/095998 PCT/JP2005/006840 

31 

in^Jgir>it 9 m 1 2 ~0 1 4 fc^t" J: 5 fc, ^itx® 



WO 2005/095998 



PCT/JP2005/006840 



32 



XX 



'xz 



f yy 



zx 



>zy 



'zz 



(04A)j t iwj il T $> D , ¥S#JP3S^-fe>i^ 9 ©tH^;©#©M^:^ 2 m 

(Dm^\z\-t, t&jzgbfe r 2 m<^>— ^mmm j t>^-(Dm^ (@4b)j tmm 

bfe r 3 M<£>— !4Sn3lJgiz>^©«^ (H4C))j £|wI#T&& 0 

rn-er & cfc tx^ ± > +j- t? & o t ijtugjg cd m ± m & 3 o $> % m& \z 



WO 2005/095998 



PCT/JP2005/006840 



33 



la \ 

u ox 1 


( 


a oy 




\ a oz) 





(s 



\ 



xx ^xy ^xz 

<S <\ <\ 

yx yy yz 

$zx $zy ^zz 



I 



IX 



a 



a- 



(2 1) 



i u ix > 



a 



ly 



(a \ 
1 ox 



a 



oy 



a 



oz 



5 3fc £ S jfc & fc: rau v h u 



mm^^x m v ^ t v x , 







c 

xy 


^xz 




5 


sS 


eS 




1 


e 


e 


det 




$yy 






eS 


S 


sS 


= s 3 


e 


1 


e 






S zy 


^zz ^ 




eS 


eS 


S 




e 


e 


1 



= S 3 (e-l) 2 (2e +1)* 



(2 2) 



r 



WO 2005/095998 PCT/JP2005/006840 

34 

H©— jRWfc«*6©— MDniSft-fe^lJ- 1 3 (D±m 13c te^ffiT^ 
t^T^^o Z(Dfrtb, — tti;&nj£S*fe>1*- 1 3 CD±M 1 3 c fc, AMnj® 

\1}Umm±>V- 1 3 ©8»fMRft^c7)g|?^©ffJ®^^m^^ 1 3 a, 13b 

2^©^fflg&#l 3 a, 1 3 b &5pa^^®Jc^S«fc5 

10 7^^®^, — WiJn^s-fe^if i 3 ©tt^tiics-rs J: 5 fcjDitfe. b7t 

*«oT, CinSO^tBgp^l 3 a, 1 3b0¥fi^Ilc, $1 D <Z> 2 3$ ( 
X, Yi) K3fc8&£ — ^^-a-fel/— if^t^ft^Scoi/ — if SrIiiSfcJ&ItT 

CinS©2SfcHgB# 1 3 a, 1 3bt±ffil 3ctCMt 

§ i/-if ®^g§srx, y, zmiz-mmmiz—wc^^^ ^i^§§ o 

15 «i£fc* 1 MOD— $fiinjlS'ir>'it©^^^fflT§«'&fc3fiffiT#§o 

^CfilBfcfeUSMtS. 11 6B, Cfc^ti5 

&3t^<DgGp a a 1 5 £§&p a p 1 6 ££teD&£f 0 1 5 tt, iit§^M© 
2215a, 15 bjWfifc^Mfc&SJ;^ id &~D Ztl £ &m <D ffl <D M M 

— Winjasir>if i 4©i$r®Re^©s#fc:teD&^!t£fliT* cne>2 

52 1 5 a , 1 5 b (£>¥±0&S®^ — WilBJift-fe >1M 4 ©Wi^^ltSSt" 

§ «k 5 tcJDibfco as ©as a 1 6 t^asa 1 5 iz^mvx ;m*-fe>it 1 4 
25 hid ©&B£^bfc^^©&g£@^T£ n t*tT?t5. —mijumm. 



WO 2005/095998 



PCT/JP2005/006840 



35 



iniSfJg-tr 1 4 ©#4> 

®Q <D&m%MBVT. 3p d p1 5©2il 5 a, 15 b ©TOfcgl® 



oT> r 00 1 6 C/Tt-iaSIt >t 1 4 04BSfcttC0J:5 

>y-\zmvx&mmfcmm:<Dh(D&m!$'rz> z\t&x^& 0 



43 ^©-^©^S 17a, 1 7 hiZ2-D(DU — 1f=f^m^^(DU — ^f 



7 II 



© HI IE Mi «fc 5 fC tufBtL^#:^ nj;^$^LTl!lD#ft, HUE 

£EPiPb, MIBEPJp^^oT#e»tifcfirfBir>it©m*fii £ h, tfrwH 

PPJPB#(C, -^©5jz@17a, 1 7 b 2 ^ <D U—^f^FW^fr <D U—*f 



WO 2005/095998 PCT/JP2005/006840 

36 

o V— If^iHcJ; Y) m®m&WttiTZ>fcsb\Z!&^t£±>y- 1 7 <D 

IsF(EIII|^&, ¥®1 7 a, 17 b CD I/ — if mMj&&'V<Dmtefl s WWz73iZ> 
5 «fc "5 Wl 7 a, 1 7b±(:fl ffl%.t£, @ ^ D m^n^cDB^&Wtf 

~C <5 o 

io Wr&MJitel'— 1fWI#©¥M#**oT*>«fcV>. EJ 1 8 « d © «fc 5 

&^-Dmm<D±>-y-&^-T 0 Jf, 018AI:StJ;5l:, t>ifi 8© 
Bfr®R£tt©f8#©l«®K:teC&^j£*r5o 1211 8B 

, C \zm-?& OfcmVtCD^Fn 1 9 £g&n D p 2 0 ££:faDjAtr o SB* 1 9 fcl, 

IHST^^CD 2219a, 19 b^ir>1t 1 8 \Z D & Aj mitm*? <D 

m©a«**9 o s 35: § «*; ^ ^ in x m^u-t^-m^mm^^T ^>mw\m 

X) bfeo ffiOSift 2 0 teg&iS 1 9 fc^^bT^tl^iz>it 1 8 IzmMT 

20 m&wm&m&T&~mmmi$<vmfe^>biz^(Dm&mwtim^&£i 

fc: J;oT#e»n7tBusBir>i^ 1 8©£B^ffi£> tti fH in B# ^ , *p® 1 8 a 

# nfe ^ mm. £ ^ jpm^ © stsofi m ^ l ^ & -t > 



WO 2005/095998 



PCT/JP2005/006840 



37 

B18 b £T©Sgit<h, ¥® 1 8 a£fc«l 8 b _h© V — if > 

5 >+m 8 ©^s;gfA:5"[RH;i~l£^ 2 -^©i/— if^R^it^e.© i/— if §bb 



£©*!£-£:«, >it 1 8 © ^ IS Jg ift ^ ^ © 0 3g llll IhI D 



ilttSlt^tf^o 019Aft -k>+h 2 1 ©l$rMRtt^©§l^© 

s/WtO^fih 2 2 &toV&/ut*>h<D~C$>Z>o £7c, Ml 9BH ir>+f-2 3 
© 419 ® tt HI 0 tCtHl^^g-^ 2 4 £MrJiPI^^ J; Df^l/fcfeOT^S. 



S&tt2 3 0tiiMt, MfBEPiJPRfl^ marten 2 2 ti&fci 2 4 fcl/ — if 



20 M 



> MM 



2 cm, m 7 \z.7K?—m<D&MiM&m±>V0&iEj5m\zttjfcisft. 



6 ^©Mtttf^ny 2 7 «»£i}ip}iS£B£-r& — 



25 fRj^PP©^iBi^tHi^jg»-r^>c f-^2 8ft ^ommizyt^mmfeT 



WO 2005/095998 



PCT/JP2005/006840 



38 



15 



25 



^ — 2 8© 



5 cD^^miff^^fcTK^p^MM^n^o ^ira?sjsiz>-y-2 6 (Dmmmz. 



£ ^ $ n t v ^ § ^ it [Hi © — # m. m m m t w 



initio 



mmmzm-rz, mm 



1JUIZ £&&tlin^&mTmmm&m\fe-$-&tM-£%:7FVT^Z> 0 2 6 «^JP 



-k>it^ 6 « ^ <£> IX D tt a y ^7, 2 7tt 



WO 2005/095998 



PCT/JP2005/006840 



#2 7 \Z cfc 



39 



CD 



■{mm 



^^inl-^^ifc.fcoT, -^cd 



0 10 fc^f J; 5 } 



cd ;g g£ t cd ii<j^T&&o M 



in^im> Y #^& v ofcM»te^CD;i<h£:b 



£ ^ ^ b T V i CD & § 



2X3 0il7 h U y ^X/^#£>:H&o 
2 2^(1 -*#CD^iiPjig-k>+f-t> b< «^jiS-fe>+h©^ 



WO 2005/095998 



PCT/JP2005/006840 



40 



2 8 ttursfft^tfljMfcstf^^nT^s^t) ^jtf-^T 



iS^lRl^jQ^ft&^iJDf SHI©N3Jn©^|Bl2bS ^telI13g4^[>£&£iHH3;, 



£«&^o 0SI*Jf, MiiiPMS ttJniiflp-fe X ttA* 



WO 2005/095998 



PCT/JP2005/006840 




1 . 



BufBir>-^^.©A^iP7Sig^^«-r^)S^(DMSm©M^$t{|^, MfBJg»j 

§ m m -r & ± > v © #t m & m m t § ^ ^ . 



2 . 



-fc > ffr f 3 }g »j ^ <£^T$»;Mjg£|sp;!}nU MfBPPip o T# 6 

tl7tt5fB-k>+f-(7)tH*ffii> tfffBPPilPBf ^ffff2-fe>1^-^ £> 3& 3£ b fHUJ ^ 
B £ o T ffM b T f# S nfc Mf3 > -t^ © A # iP® m. <D It SO -IS £ X ^ 



3. JPSJS^^tBT§ir>+f-T$.oT, ^M-fe>+f-©^r- */>>fffi, 

tufB-t > +^ © a ti turn m & mm-? q m © mmm © 2 mm± © mmm 1 



WO 2005/095998 



PCT/JP2005/006840 



42 

5. MfB-k>i^«it*ig 3 <D±y^X$> D , Iff f B ih SO H fi « , ffffBir 
>+t©itufB®^ U-*f%mMT& J/-1f^#if£^t? £ <h£#ifc£T&Ii 

, ;(jpSS£*££Ht-&4>&< £ i ^©-fe>+f-fctfrtB«i&^^cfcoTig»jjp 

#P B# tu f B ir > U- 6 £ b It ?! ^ fi f c «fc o T St « b T # 6 n & iff I B i? 
>+f-^©A*SP3SJi©it?I'Jffi^fcS^V^T, Mf3ir>+t©^S^ h U y ^ 

T, Huf3-k>i^'\cDA^iP5S^^^ttt" 5SF4©I^©I^i|tt$, ijfB 
JgWKDHI^$ft©^r|Bj<h— t^ffc«l?, lufBPPJp^^ff-r § Z\ ££#iS( 
£ 1" £ £P?£^ S It tH T % ± > It ©#tJi< m & tf-ffliJ f £ 

mmm\z&^T9tmisxn&nfeM$tt>v^(DAtimmm<D^wmh\z 



WO 2005/095998 



PCT/JP2005/006840 



± y ^ <d m m m % m m r % m „ 

8. ^*t§N (N : 2£l±(DM$k) 10 ©-fe >it ^M^t) 



25 ^m*rs-fe>-y-©«iS^sthffl!j-rs^o 



10 



WO 2005/095998 PCT/JP2005/006840 

44 

14. fufBir^teSf^gi 1 2 ©ir>i^T^ D , itufBlf m 



WO 2005/095998 



PCT/JP2005/006840 




FIG.1B 



FIG.1D 



WO 2005/095998 



2/22 



PCT/JP2005/006840 




FIG.2 



WO 2005/095998 



3/22 



PCT/JP2005/006840 




FIG.3 



WO 2005/095998 



PCT/JP2005/006840 




WO 2005/095998 



5/22 



PCT/JP2005/006840 




FIG.5 



WO 2005/095998 



6/22 



PCT/JP2005/006840 




FIG.6 



WO 2005/095998 



7/22 



PCT/JP2005/006840 




FIG.7 



WO 2005/095998 



8/22 



PCT/JP2005/006840 




FIG.8 



WO 2005/095998 



9/22 



PCT/JP2005/006840 




FIG.9 



WO 2005/095998 



10/22 



PCT/JP2005/006840 




FIG.10 



WO 2005/095998 



11/22 



PCT/JP2005/006840 




FIG.11 



WO 2005/095998 



PCT/JP2005/006840 



12/22 




FIG. 12 



WO 2005/095998 



13/22 



PCT/JP2005/006840 




FIG.13 



WO 2005/095998 



14/22 



PCT/JP2005/006840 



Ytt 




FIG.14 



WO 2005/095998 



15/22 



PCT/JP2005/006840 




FIG.15 



WO 2005/095998 



FIG.16A 



FIG.16B 



PCT/JP2005/006840 



16/22 





16 



WO 2005/095998 



17/22 



PCT/JP2005/006840 




FIG.17 



WO 2005/095998 



PCT/JP2005/006840 



18/22 




FIG.18B 





• I! • '• M' h 

I 1 1 ! 1 ' 'I'll 
! >l 1 3 * 1 ! 



FIG.18C 




WO 2005/095998 



PCT/JP2005/006840 



19/22 



FIG.19A 



FIG.19B 




WO 2005/095998 



20/22 



PCT/JP2005/006840 




FIG.20 



WO 2005/095998 



21/22 



PCT/JP2005/006840 




FIG.21 



WO 2005/095998 



22/22 



PCT/JP2005/006840 




FIG.22 



INTERNATIONAL SEARCH REPORT 



A. CLASSIFICATION OF SUBJECT MATTER 

int. CI 7 G01P21/00, G01P15/00 



International application No. 

PCT/JP2 005/00 684 0 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 G01P21/00, G01P15/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Jitsuyo Shinan Kbho 1922-1996 Jitsuyo Shinan Toroku Kbho 1996-2005 

Kokai Jitsuyo Shinan Kbho 1971-2005 Toroku Jitsuyo Shinan Kbho 1994-2005 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 



Akira UMEDA et al . , "Laser Kanshokei to 
San j igen Shindodai ni yoru Sanj iku Kasokudo 
Sensor no Sanj igen Kasokudo Sensor to shiteno 
Kosei Hoho" , The Japan Society of Mechanical 
Engineers, Shindo ♦ Onkyo Shin Gijutsu 
Symposium Koen Ronbunshu, 2 0 03, pages 67 to 70 

JP 2000-338128 A (NGK Insulators, Ltd.), 
08 December, 2000 (08.12.00), 
Full text 
(Family: none) 

Akira UMEDA et al . , "Kansei Sensor no Kosei o 
Saiko suru {Kasokudo wa Vector de aru)", The 
Transactions E of the Institute of Electrical 
Engineers of Japan, Vol.125, No . 3 , 2 005, 
pages 108 to 117 



1-15 



1-3 
4-15 



1-15 



I I Further documents are listed in the continuation of Box C. 



1 I See patent family annex. 



K Special categories of cited documents: ur \" 

'A" document defining the general state of the art which is not considered 
to be of particular relevance 

'E" earlier application or patent but published on or after the international "X" 
filing date 

'L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other «y" 
special reason (as specified) 

'O" document referring to an oral disclosure, use, exhibition or other means 

*P" document published prior to the international filing date but later than 
the priority date claimed 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
04 July, 2005 (04.07.05) 


Date of mailing of the international search report 
19 July, 2005 (19.07.05) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2 005/00684 0 



Box No. II 



Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 



This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 
Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2- □ 



Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3. □ 



Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box No. Ill Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 

The special technical feature of the inventions of claims 1, 2, 4, 5, 8-11, 
14 , and 15 is that the coordinate axes of a coordinate system of a space defining, 
on a single-axis vibration table producing a translat ional motion, input 
acceleration to a sensor is made to coincide with the direction of vibration. 
The special technical feature of the inventions of claims 6-11, 14, and 15 
is that the coordinate axes of a coordinate system of a space defining, on 
a single-axis vibration table producing a rotational vibration motion, input 
acceleration to a sensor is made to coincide with the direction of a rotation 
axis . 

(continued to extra sheet) 



As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 



2* | x | As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment of 
any additional fee. 

As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest 



□ The additional search fees were accompanied by the applicant's protest. 

□ No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (2)) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2 0 05/0 0 684 0 



Continuation of Box No. Ill of continuation of first sheet (2) 



The special technical feature of the inventions of claims 3, 12, and 
13 each are the construction of a sensor. 



Form PCT/ISA/210 (extra sheet) (January 2004) 



a. &m<om-rzft»<Dsm mmwwfrm (ipo ) 

IntCl. 7 G01P21/00, G01P15/00 



B. 



:^Totf/hP«» (BR#?F$WK (ipc) ) 

IntCl. 7 G01P21/00, G01P15/00 



1922-199 6^ 

1971-200 5^ 

1996 — 200 5^ 

1994 — 200 5^ 



c. 



X 



^V^i^^AHK^SJl, 2003, p. 6.7 — 7 0 



1-15 



X 
Y 



J P 2 0 0 0-3 3,8 1 2 8 A ( 0 ^5#^*5£^±) 2 0 0 0. 
12. 0 8, (7r $ V — ftb) 



1-3 
4-15 



fc£> 



0 



§ Strife 



rxj #tHofcW|t*ot, SiUcSfc<^^ej3 

TY-J 





r&j is h 7 r s V — 3cWi 






04. 07. 2005 


mmm*m»a>xz* 19 ^ 2005 


Q^m<WWr!r (I SA/J P) 
§i5ffi#-5§- 100 — 8915 




2F 


9 6 0 5 


mm *?a 

03-3581-1101 rtii 


$ 3 


2 16 



< 



BRMiEttft 




S#-f- PCT/JP2005/OO6840 










Ball i" 5 HDjJt CO ^tp: 


ff>fccO$S[fflCO## 




3) , S^^#i§;£:|g E Vol. 125 No. 3, 2 0 0 5, p . 1 0 8 - 1 
1 7 


1-15 



[BRttMRS^ PCT/J P2005/006840 



fe^8^3^ (PCT17^(2)(a)) <DMfefc&*)^ ^ ©|SIKi^**te&<Z>S|E& f£ «fc 5 If H<£>~ ftfcoV^TfP 



1. r M*?>i 



2. 



3. 



pjcd*— tt^^p lti>6 t %com& m i >^cd 3 <om%) 



1 , 2, 4, 5, 8-11, 14, 1 5ld^5ISK(^ tfttiittSrSB^S — 



11,14,1 5fc4RS3»Batt, lHlteS«i3S»Sr|6^S— 



4. r miiBA^i&g^^ ^ot^. 



r ii^w*#iwojttWfc*fca«A^fe* 



